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PROBLEM TO BE SOLVED: To obtain a control 
h-^ — i device by which a laser cm foe- controlled to 
f optimum laser Itght-emittini power always at low 

: — | — » costs when ^formation is recorded on, or 

reproduced from, an optical disk in a format by a 
J*j GLV system by an optical- disk rotation control 
i| system other than the CLV system such as a GAV 
? system or the like. 

| SOLUTION: A modulation part 1 modulates the 
j control signal of the laser driving current of a laser 
diode 12 by a laser drive oart 2 according to 



"si oh is output from the la 
is received by a photodeteetor 1 9 The laser 
beam la converted into an electric signal by a tight 
receiving part 4. The frequency characteristic of ar 
rt a ss changed by a speed signal sigd from a speed- signal generation part 9. 
sg part S averages the electric signal which is converted by the light receiving 
aser 4rmn% current is changed according to the averaged electric signal 
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[Claim 1] A modulation means to modulate the control signal of the laser drivs current of 
a semiconductor laser component according to the information recorded on a record 
medium.: A light-receiving means to receive the laser beans outputted from said 
semiconductor laser component and to change into an electrical signal. In the laser newer 
control device equipped with an equalisation means to equalize the electrics! signal 
changed by this means, and the control means which cha? as sai mes o » m i 
•uvcutou to die eiectri&ai signal equalized by this means The laser power control device 
characterised by establishing the means which makes the frequency characteristics of 
said equalisation means adjustable. 

[Claim 2j The laser power control device characterised by establishing a radios location 
date* tic? neans to delect the radius location of the condensing point of the laser beam 
en said record medium, arid a means to change the frequency characteristics of said 
equalisation means according to the radius location detected by this means, in a laser 
power control device according to claim 1. 

3 The . v.e control dsvtce charactered bv* o ■ unkma 

o - o * * » aic <>k <s * 
> o I v Ice ao ding to elate * 
frequ'wxn characl . - >f sasd equalisation means aoccd ng to * ,, nV*> c - 
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detected by this means, 

[Claim 4j The laser power control device characterized by establishing an offset addition 
means to add offset to the electrical signal equalized by said equalization means in a laser 
power control device according to claim 2, and a means to change the amount of offset 
added with this means according to tn-s radios location detected by said radius location 
detection means. 

[Claim 5] The laser power ccni.ro! device eharacteru'eo' by establishing en offset addition 
means to add offset to the electrical signal equalized by said etynriiz.sn.los meam In a iasss 
power control device according to claim 3, and a means to change the amount of offset 
added with this means according to the rotation information datoctad by said rotational™ 
speed detection means. 

[Claim 6] The iaser power control device characterized by to est 

means add offset to the slectrlcal signal essuaiked bv said en ;ahon mea * aser 

power control device according to claim 2 or 3, tbe tamer i w di:h of fm< o 

adjustment device which- changes the time-amount .width ttftem of the centre! signal of 

the iaser drive current modulated by said modulation means, and 

amount of offset according to the control signal with which time-amount width of face 

was nhangaO wst.h this means. 

[Claim 7] In a 'l»s*r power control device given in claim 1 thru/or any 1 term of 6 An 
optical -system means to irradiate a part of laser beam on said photo detector while 
condensing a laser beam on said record medium end condensing the reflected light from 
said record medium again on oth«r different photo detectors from said photo detector, A 
playback means to detect the information on said record medium from a photo detector 
besides the above. A servo signal operation means to detect the .positional information of 
said record medium and the condensed iaser beam from a photo detector besides the 
above, A servo means to control the location of the laser beam on said record medium 
based on said positional information, The laser power control device characterized by 
establishing the devsce system means to which the location of said laser beam is moved., 
oarryso.^ out outgoing raoiauon or the laser beam from said sensconouctor :sse? 
component based on said laser driving signal, and recording information on said record 
medium. 
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[Detailed Description of the Invention] 
[0001 j 

[Field, of the Invention j This invention relates to the laser power control device to which a 
recording rate is changed at the time of the information record to a record medium 
(media) in information record regenerative apparatus, such as optical disk drives, such as 
a chase change moid, and MO. WORM.. 
[0002] 

[Description of the Prior Art] Since it is very sensitive to fluctuation of record power; it is 
necessary to supervise laser luminescence power arid to maintain to fixed record power 
also during record, in record to a record medium (optical disk), and in order to form a 
record mark with high precision, the complicate. optical power modulation is performed. 
Since such a complicated optical power modulation is performed, in order to detect ail 
luminescence power, e high - speed detector and a high-speed control system are needed, 
and it will become expensive. 

v modi d Nt data are superimposed, the laser beam which 
carried out the optical power modulation is equalized, a low-pass component is detected, 
and the method (for example, refer to JP.4-672S0JB) which controls laser luminescence 
power by tha control system carried out stewiy is proposed;, Moreover, the semi- 
conductor light emitting device output control of three or more values is possible, and the 
method (for example, refer to dP.S™ §0384, A) of the laser luminescence power average 
value control In the phase change madia which enabled It to lower a photodeteetor 
military requirement is also proposed.. 

[0004] That is, by these methods, the bser output fluctuation of a low-pass component 
based on media rotation, a temperature change, etc. is detected, and the equalisation 
means Is equalising the optical power modulation component of a reference clock 
frequency hand based on the laser output fluctuation. According to such a conventional 
method, control of laser lumlnescance power ss reafeaoie by low cost. 
[00051 By the way. In the currant optical disk, a constant angular velocity rotary system 
("CAV" is called) and a constant linear velocity rotary system COLV'"' is called) exist as a 
rotary system of an optical disk, end the ZjCAV method and ZCLV method which 
combined these methods are also proposed, 

- v a x " N ^ % <r ^ ^ o'i ^ vo 
zones, and are a method controlled by CAV or CLV, respectively in each aone. For 
example, the media format of CD, DVD, etc. represented as multimedia is ObV. 
[0007] Since a format of the optical disk by this CLV" can record Inner circumference and 
a periphery with the same recording density, it is fit for large capacity-l^atlon. However', 
since rotational speed also needed to be changed when the radios location to access 
changed, access was slow, the gear change control which changes rotational speed was 

tie re was a problem that power consumption was large 
[0008] On the other hand, since linear velocity is as early as a periphery, recording 
densno becomes coarse and does not turn [ format / of the optical disk by CAV j is large 
capacitv-ctatic-it but since rotational speed is fixed, It does not have the latency time by 
pwr change, see has the advantage that access is early. 
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"'hC.m K-m'cre. recently the mefboc whmh records arm reproduces - normal on by the 
roil control according the optical disk in the format by CLV to CAV is used. Since m 
informational recording rate and reproduction spaed ore changed with the radins location 
of so optical disk in the esse of this method, record and lo order to reproduce, it is 
necessary to change the frequency of the signal (clock) used as criteria. 
[0010] Thus, since a clock frequency changes with the access radius of an optical dish 
when recording and reproducing information by the roll control according the optical disk 
formatted by GLV to CAY, optical power modulation frequency changes and a media 
rotational frequency also changes In ma case where mormahon n; recorded and 
reproduced by the roll control by the ZCLV method or the ZCAV method. 
[0011] 

[Problem(s) to he Solved by the Invention] however, like the control system of the 
conventional laser luminescence power mentioned above ff the frequency characteristics 
of an equailsatlon means are made Immobilisation, when information will be recorded and 
reproduced by the roll control according the optical dbfc formatted by CLV to CAV, For 
example, since a laser power control band becomes very low compared with Informational 
record reproduction speed on a periphery when an adjustment value is fixed to Inner 
circumference side record reproduction Speed The amount of Information recorded or 
reproduced after laser power has shifted 'from the optimum value increased, and there was 
a problem that exact record and playback could not be performed. 
[0012] Moreover, when an adjustment value was fixed to periphery elde record 
reproduction speed, in inner ' CHtJumfeferese, an optioai power modulation component would 
not decline and there was a problem of becoming the lack of equalization. Thus, with the 
equalisation means wnich made frequency chore stenotics immobilisation, there was a 
problem that always optimal laser luminescence power control could not be performed. 
[00133 When this- invention la made in view of the above-mentioned point and information 
is recorded or reproduced by optical disk roil control methods ether than CLV. such as 
CAt to il stica disk n the fm mi m OLY, it aims at blif t to > ov s 
« ' N e powei 

[0014] 

[Means for Solving the Problem] A modulation moans to modulate the control signal of the 
laser drive current of a semiconductor laser component according to the information 
recorded on a record medium in order that this invention may attain the above-mentioned 

v. v. ^ ^ v eoex* the laao > -I « 

mentioned semiconductor laser component and to change Into an electrical signal. In the 
laser power control device equipped with an equalisation means to enualoe the electrical 
signal changed by the means, and the control means -which changes the above-mentioned 
er drh e orbing t* the electrical sign epua ed b ? o, « 
bio the fm uenoy characte osofthe* 
equalisation means is established. 

[0015] Moreover. In the above laser power control devices. It is good to establish a radius 
motion < i ode v ihe ad » - ocatk n o 4 

laser beams on the above -mentioned record medium, and a means to change the frequency 
characteristics of the above-mentioned equalization means according to the radius 
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location detected by the means. 

[0016] Furthermore, in the above famr power control devices it is gone* to e- ; mi * * 
rotational-speed detection means to detect the rotation Information currently recorded on 
the above-mentioned record msdium. and a means to change the frequency 
characteristics of the above-mentioned eooahaation moans according to the rotation 
information detected by the means 

[00 ! 7.] Moreover, in the above laser power control devices, it is goon to establish an 
offset addition means to add ohsat to tee electrical signal eq .itemed by the above- 
mentioned equalization aseana and e means to chsnge the amount of offset added with 

a mea s >gtot v - tlon dete< * si 

location detection means. 

0018 w%:m the above- laser power control devices, it is good to establish an 

offset addition means to add offset to the electrical signal equalised by the above- 
mentioned equalization means, ami a means to change the amount of offset added with 
the means according to the rotation information detected by the above-mentioned 
rotational-speed detection means. 

[0019] Moreover, In the above laser power control devices, it is good to establish an 
offset addition means to add offset to the elaciricai signal equalized by the above- 
mentioned equalization moans, the time amount width-of-fsce adjustment device which 
changes the time amount width of face of the control signal of the laser drive sarront 
modulated by the above-mentioned modulation means, and a means to change the amount 
of offset according to the control signal with which time amount width of face was 
changed with the means. 

[0020] Furthermore, In the above laser power control devices, a laser beam is condensed 
on the above-mentioned record medium. An optica) -system means to irradiate a part of 
laser beam on the above-mentioned photo detector while condensing again the reflected 
light from the above-mentioned record medium on other different photo detectors from 
the above-mentioned photo detector, A playback means to detect the Irdorrnation on the 
above-mentioned record medium from a photo detector besides tl I *\ servo .signal 
operation means to detect the positional Information of the above-mentioned record 
medium and the condensed laser beam from a photo detector besides the above, A servo 
means to control the location of the laser beam on the above-mentioned record medium 

t em 1 p ntk a > or ~n «i >n. b o to esla z-ee 
system means to which the location of the above "-mentioned laser beam Is reeved, to 
carry out outgoing radiation of the laser beam from the above-mentioned semiconductor 
a e o v s« ! on the k\ s lentio >^- ! 1 ^ s 

information on the above-mentioned record medium. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of * ^ t of this invention 
concretely explained based on a drawing, Drawn&J Is the block diama?o showing the 
configuration of the laser ootpul-centrol section which is 1 operation gestalt of this 
invention, 

[0022] The laser drive control signal of the laser mechanical component ? see reding ho 
recording-information signatsigl Into which the modulation section I is Inputted: Generate 
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sig:2. This laser drive control signal: Mane slg.2 mto the enable- signal according to the 
luminescence level (for example, Pr. Ps. Pw) of a laser diode 12. 

< h < o» mo* *\ e o> - * t e vO s 
source section 3 which responded for every 1 luminescence level of s Imsr diode 12, drives 
a laser diode 12 and makes it emit light A light sensing portion 4 connects she photo 

ged v Ov <■ heao „ which o * i \i 

from the laser diode 12 can bo received, changes Into an electrical signal the laser beam 
which received light by the photo detector 1?. and outputs the output signahhgd, 
[0024] From output-signal sig3 to the recording-intcamation signal Into which frequency 
characteristics are adjustable and veers Inputted from the light sensing portion 4 by 
speed-slgnahugS to which the equalization section 5 was outputted from the speed-signal 
generation section 0: Remove the optical pom* ' NN i a 

output by making it only luminescence level stgna!;«ig4 of a reduction component, and 
adjust the output, of the constant current source section 3 through the voltage -current 
converter (V/l) 3. 

[0025] The control signal with which, the offset adder unit i was outputted from the offset 
control-signal generation section 10: Adjust luminescence tev»f signsl:sig4 based on sigS, 
The time amount width- of -face controller 1 outputs the fine-tuning Information which 
adjusts the optical power modulation width efface generated in the modulation section 1 

*•% tkh * dagra n shov> og >■ -v v vi >n oi ^< s f< a N * s * < o o 
regenerative apparatus equipped with the laser output-control section shown in drawing. . 
1 , This information record regenerative apparatus inputs into the laser output-control 
section 11 the recording information outputted from the controller 27, and the laser 
driving signal outputted from the laser output-control section 1 1 drives a laser diode 1'2, 
and carries out outgoing radiation of the laser beam. 

[C1CI27] It Is made concurrency light with a eoliimate km 13,. and Is reflected by the beam 
splitter 14, arsd the laser boom by which outgoing radiation was carried out from the laser 
diode 12 is condensed with an objective lens 15 fay the recording surface on a record 
medium imeosa.i 30, 1 ne saser oeam retie-eteo" oy media Ju passes asong an omecuve ;ens 
15 again, passes a beam splitter 14, and makes It condense on a photo deteetor 17 with a 
condenser lens 18. And it is changed into w electrical signal by the photo detector 17. 
and a regenoi itis e oin uit 2.1 the servo signal arithmetic circuit 22, and the rotation 
information detector 23 are supplied, 

[0028] On the other hand, it is condensed by the photo detector 1 8 with a condenser lens 
18 as it Is, and a part of laser beam by which outgoing radiation was carried out bom the 
laser diode 12 Is sent to the laser --output-control section 1 h Then, the Information 
regenerative signal dignmed :r tbe regenerative mnmit 21 Is sent to a latter information 
demode later circuit. Moreover, in the rotation Information detector 23, the rotation 
s!>mi matron signal currently recorded on media 30 ;s detected, 

[00231 For example, the wobble (Wobble; by meandw leg of a slot ss minced so that the 
CD-R media formatted by OLV can be controlled by linear velocity regularity. Therefore, 
since a wobble is abbreviation fa-en pened - linear velocity regularity, II It m made to 
rotate by the roil centre! of GAV> a wobble can be used as a signal which is no longer a 
toed paced end shows va velocity. 
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[0030] Moreover, in the servo signal arithmetic mr-tog 22, the positional mfVematiOo of the 
laser spot of the laser beam on media 30 is calculated, and based on the result of an 
operation, the servo circuit 24 mows the device system M using a servo motor 25, and 
controls the location of a laser spot by the directions received from the controller 27 to a 
target position. The servo motor 25 is equipped also with the media radial location 
detection function of the device system 20. 

[0031] The speed signal Inputted Into the equalisation section 5: slg(s>u are the radios 
posnionai information signal outnutted from the servo motor 2a. and the rotation 

s * <\ tl k i - do* 5 ths 

frequency characteristics of the equalisation section 5 with this signal. Moreover, the 
servo circuit 24 controls the spindle motor 28 made to rotate medio 30 based on the 
cutout from the rotation information detector 23. 

[0032 .1 That Is. each part of the above achieves the following functions, respectively. T he 
function of a modulation means by which the above-mentioned modulation section 1 
modulates the control signal of the laser drive current of a semiconductor laser 
component according to the information y o< orded o % I 
the function of a light-receiving means fcr the eboya-mentioned light sensing portion 4 to 
receive the laser beam ontputted from the semiconductor laser component and to change 



equalisation section :,- equalises the eieotnesl signal changed by the * o ^ means 

Is achieved, and the function of a control means in which the ahovem^entioned 
equalisation section 5 and the voltage-current converter (V/f) 3 change a laser drive 
current according to the electrical signal equalised by the equalisation means is achieved. 
Furthermore, the abovemrsenfioned spm4 signal generation section 9 achieves the 
function of the means which makes the frequency characterise of an equafeatfcn 

[0034] Moreover, the above-mentioned servo motos 2o ac veves t facet >n oi a niius 
location detection moans to detect the radius location of the condensing point of the 
laser beam on the above-mentioned record medium, and the function of a means by which 



characteristics of an equalisation means according to the radius location detected by the 
radius location detection means Is achieved, 

1.0033] Furthermore, the function nf a N N <. o detection ■• * by which the 
above-mentioned rotation Information detector 23 detests the rotation Information 
currently recorded on the record medium is achieved, and the function of a means by 
which the above-mentioned speed signal generation section 0 changes the frequency 
cl i tehstsn of an equalisation means according to the rotation nformation dots ted 
the rotational-speed detection means Is achieved. 

[003c j tdo-eovec the function of die offset addition means of by which the above- 
mentioned offset adder not 8 adds offset to the electrical slgnai equalised by the 
eaceluu.moi; means aen; v ;vm>. and the function of the means change the amount of offset 
s ilci in- - B el mUml soma aem^mt.-oo section 10 adds can 5 m; <;fh>et ^unmon >v<-m-' 
acoordlog to the radius location detected by the radius location detection means, and the 
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maarss, change the amount of offset add by the offset addition means according to the 
rotation information detected by the rotational-speed detection means achieves. 
[0037] Moreover, the function of a time amount width-c^-face adjustment device in which 
v * do ^ N - iou t wid s \0 n~f 

width of face of the control signal of the laser drive current modulated by the modulation 
means is achieved, and the function of a means by which the sbove-mentmned offset 

a - ^ v e o „ m " 
control signal m\h which time amount width of face was. c hanged wnb u>e t;mo amount 
wldth-of-face adjustment device is achieved 

100381 Furthermore, while the above-mentioned laser diode 12 grade condenses a laser 

on other- different photo detectors from a photo detector, the function of an optica h 
system means to irradiate a pert of laser beam on a photo detector is achieved, 
lOOOSj T he above-mentioned regenerative drcu& 21 achieves the function of a playback 
means to detect the information on a record medium from other photo detectors further 
again, and the above -mentioned servo signal arithmetic circuit 22 achieves a record 
medium and the function of a servo signal operation means to d*t*.etth* positional 
information of the condensed laser beam, from other photo detectors. 
[0040] And the above-mentioned serve circuit 24 and servo motor 25 grade achieve the 
function of a servo means control the location of the laser beam on a record medium 
based on positional Information again, the above-mentioned device system 20 achieves: 
the function of the device system means to which the location of a laser beam is moved, 
and the function of a means to by.. which the above-mentioned laser output-control 
section 11 carries out outgoing radiation of the laser beam from a semiconductor-laser 
component based en a laser driving signal, and records information on a record medium 
achieves, 

[0041 1 Next, processing of this Information record regenerative apparatus is explained. 
Flu lases cutout-control section 11 designs the addition and subtraction polarity of each 
signal so that the output value of the equalization section 5 may be set constant. For 
example, when a laser beam Is made to emit light with a certain constant-current -power- 
supply output, rf the temperature of a laser beam rises, luminescence power will fall. 
[0042] Then, it designs in a reverse property so that that laser beam may be received and 
the output voltage of the equalisation section 5 may he increased, if a current is added 
with the const .cm current source output current after V/l conversion of this output 
voltage, since a current will Increase, laser power . becomes large and the output ©f the 
equalisation section 5 decreases, arid It converges on constant, value by repeating this. 
Mamely. what, is necessary is lust to keen the cm-pat of the equalization section 5 
constant. In order to keep laser luminescence power constant. 

[0043] Drawing 3 is the diagram of the laser temperature characteristic. The temperature 
characteristic of the initial state of a laser diode 12 is target laser [ are Ta and ] 
luminescence power :P Laser drive oorrentia is required to output and accumulate a. 
However, if long duration luminescence Is carried out. laser temperature will Increase, the 

is set to Tb. amJ a laser diode 1 2 i « 
also at the same laser drive currentla P Only b emits light. Therefore, the control which 
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keeps a laser output constant also during record for forming an exact record mark is 
needed, 

[( >4 N 5 - "!$ O * s V > Of 

section 5 when carrying out record playback' of the Information by CAV to the media 
©rrnatted bo \ v v a > eq because > N -- 

However refers* s oeh frequency:-! N - f 

from reference clock frsquoncy:fouter of a periphery for the media formatted by CLV. 
[00451 If the frequency characteristics of the proper equalization section 5 through which 
the inner circumference of media and a periphery puss, respectively make mmr 
circumference the direction shown by the drawing solid sine end the direction shown by 
the dotted line is made into a periphery, they will turn into a reduction peerage filter 
shape from which a reference slock frequency serves as specific magnitude -i?f- 
stteriuatiomGollc 

[0046] In addition, since the laser power control hand |s- very low on a periphery compared 
with Informational record reproduction speed when the direction shown as a continuous 
line is made immobilization as frequency characteristics like before, the amount of 
Information which carries out record playback after lassr power has shifted from the 
optimum value increases, and exact record feaeomes impossible. Moreover, when the 
direction shown by the dotted line Is made Immobilization as frequency cha 
before, in inner circumference, an optical power modulation component will not decline and 
It becomes the leek of equalization, 

[004?] Furthermore, since not only a reference clock but media rotational frequencyfsp 
changes by the ZCLV method or the ZGAV method, it is effective not only a low pass 
filter but to put In a high pass titer (wavy line) frequency^oharacterlstms adjustable with a 
frequency lower than media rotations! frequency:^ It is a wave when that **** A shows 
Inserts a high pass filter Into crowing 4 . 

[0048] Next, the signal which carries some kinds of filters about frequency-- characteristics 
modification of the equaimstlon section 5, and shows the recording rote at that time 
(soeed signal): Change frequency characteristics by sigh Moreover, it is also possible to 
set a reference clock to speed stgnehsigS otherwise, to carry out frequency-electrical- 
potential -difference conversion of this, and to constitute this electrical potential 
difference from a low pass filter which determines frequency characteristics as a control 
signal of a variable-capacity capacitor or a variable resistor, 

[0049] Chawing J) Is the diagram showing actuation of output change of an optical power 
modulation and the equalisation section 5. For example, as the above- mentioned 
information record regenerative apearsloa, ;u the case of the optical disk chive recorded In 
an optical power modulation easeo-aHy r.he phase change n/pe light disk dove which 
performs PWM (Pit Width Modulation) record and a WORM (postscript} disk drive, in enter 
ec^'v, laser r»i!filc! 

multiple value. 

005 - a showing the example * o - 

the-s-n-engtl-i modulated wave form of a phase change type light dish drive where the laser 

■ N \v ,-as ^ ^CxC > - , o 

the example of the record light source on-ihe -strength modulated wave form of s WORM 
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disk drive where the binary (Pr. Pw) laser output was used. As for these waves, optimum 

?g< w I record nln pn \ ertifes of a record mad *.r> 
[005?] This, srmrmatlon record regenerative apparatus ear? be adapted for the rec< rdlng 
method which modulates the reinforcement of the fight source at a high-speed multiple 

v s ed wave bs. f rm 

addition, (a) of drawing g shows the record mark 31 an the media truck corresponding to a 
record light, source on-ths-strengih modulated wave form. 

d) ofdra ete< ed the lumlnesc amvs 

drawing by the light sensing portion 4 and expressed the output wave ^ * o •> 

»> tpo o v 

equalisation section 5 of Co) of this drawing similarly. Although the optical power 
modulation component according 't» recording information is equalized as shown in both 
drawings, the iow-pass oo\ \ component is ins rePeerse wave. 
[QObdj Moreover, as mentioned above, media linear velocity becomes early, so that It 
p? s v > i periphery in CAY,- and ¥»e raforsnee cfo^.fi^ .carrying outrecagrd 
playback of the information or; the same consistency also becomes early: h this case, it 
becomes difficult to form in the exact configuration (die length, width ef face) of a record 
mark, end fine tuning of a record laser luminescence wave is needed, 
[0SIS4] For example, since heat will propagation-come to be hard to the record Mm of 
media like 1X in CD-R media, and 2X if linear velocity becomes early, laser power is 
strengthened. Moreover, by the media of OAV, since linear velocity differs en inner 
circumference and a periphery, record power is changed (for eisample, It enlarges on a 
periphery). 

[0055] In this case, if it is controlling to become the constant valoe which fixed the output 
o* Os - -un *«eai:v>« aeoncn 5, record laser power does not become large. Therefore, by the 
offset adder unit 6, modification of the output of the equalisation section 5 to arbitration 
can be enabfed, and target record power can be changed. 

10056} Moreover, In order to form an exact record mark, it Is good to change not only 
record isser power Put toe t-me amount vvsotn of taoe of an opticas powef moocsaison. r-.et.ii 
this time amount width of face, when generating optical power modulation width of face m 
ti e mode sties >e< tion i it adjusts also including a finely tuned part not only according to 
the usual time amount width of face changed In proportion to a reference clock but linear 
velocity by sending fine-tuning information to the modulation section I from the time 
amount wldth-of-faee controller 7. 

r» i output o, i\ * * et v o 5 cm ^ dth 
o.** ' a v * ^ N - a - v - * 1 e 

optical power modulated wave lorm of three values ipe. Pw. Ph) for forming the record 
mark piece of a certain die length, and Cb} of this drawing is the wave form chart of the 
output signal of the equalization section 5. 

[0058] In addition, a continuous line shows the optical power modulated wave form when 
recording information on (a) of drawing 8 by media inner circumference, and the 
continuous line shows the output signal of the u\ ! > section 5 at that time to (h) of 

[OOaOj Since linear velocity is early on a media aenuherv in order to obtain a desired 
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record mark. It tunes finely so that high-power luminescence time amount may ho 
wrwtheose at (a) of drywcr.y 0 > v < 3 dotted line shews However. If the output of the 
equalisation section 5 whsch is deslreO value by tuning finely by Ova offset sddes unit 6 is 
kept constant, it will be made for each power level (Pe : Pw, Pb) not to change, sines it 
differs from the value In inner circumference as average power changes and the desired 
va ue of toe ecus >at or; section o t. also shewn r. if. 0 f 

[00601 Then, by the offset control signal generation section 10, the signal which shows 
modification of target power, such as Information on a radius location., linear velocity, and 
an optical m modulation, is generated and it snputs into the offset adder unit 6 as 
control signefslgd, 

[0061] Thus, since the information record regenerative apparatus o! 0 is oae>auoo sevtah 

makes the frequency characteristics of the equalization section 5 adjustable, when 

changing a recording rate, it can maintain ths ■ laser output stabilized with the cheap means.. 

[0062] Moreover, since the frequency characteristics of the equalisation section § are 

changed by radios positional information, when a 

location, the laser output stabilised with the cheap means can be t > 

[0063] Furthermore., since the frequency characterise •> of * < ation set ) 5 are 

changed using the rotatlonaHspeed Information currently recorded on media, it cannot be 

concerned with the rotation approach of media, but.f*e$u«ncy characteristics can be 

adjusted to real time according to the present linear velocity, and the laser output 

s & s cheap lear^ <smh® maintained. 
[0064] Moreover* since the amount of offset of the equalization section 5 is changed 
according to a radius location or rotational speed, also when changing record power 
according to a radius location or rotation®? speod, the desired value of e laser output can 
be changed easily and the laser output stabilised with the cheap means can be maintained, 

b - v s \ » the amount of offset, of the equ&i&ation section § is also 
changed in case the time amount width efface of an optical power modulated wave form 

Ft v v v v ago Ov having changed time amount width of face can he 
amended, it can control to desired value, and the laser Output stabilised with the cheap 

10086] And when ;t applies to the equipment which changes the recording rates at the 
time ef record of the information by the 0A¥ fc the media formatted by CLV etc., the 
cheap and stabilized laser output can he maintained. 
[0087] 

[Effect of the Invention] As explained above, when recording or reproducing Information by 
optical disk roil control methods other than CLV, such as CAV, to the optical disk in the 
format by CLV according to the laser power control device by this invention, it cars make 
it possible to control by lew cost to the always optimal laser luminescence power. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the laser power control device to which a 
recording rate is changed at the time of the Information record to a record medium 
(media) in information record regenerative apparatus, such as optical disk drives, such as 
a phase change moid, arid MO. WORM. 
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PRIOR ART 

[Description of the Prior Art] Since It is vary sensitive to fluctuation of record power, it is 
necessary to supervise laser luminescence power and to maintain to fixed record power 
also during record, in record to a record medium (optical dish), and in order to form a 
record mark with high precision, the complicated optical powet modulation is performed. 
Since such a complicated optical power modulation is performed, in order to detect all 

v i - h speed N - o j < N o t N <«■ 

[0003 1 Them conventionally; modulation data are superimposed, the laser beam which 
carried out the optica! power modulation is equalized, a low- pass component >s detected, 

t > N 4 ^ I26( I v e 

power by the control system carried out &ic*dv » { cosed Moreove* d - ° 
conductor light emitting device output central ot three er mere m - Is possible, arid the 
nun had (far example, refer to JP.8-S6384.A) of the laser luminescence power average 
alms ^ the i - g«,me : dia which enabled it to lower a phouvfctect** 

military requirement n. also proposed. 
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method 



■nethod tro * ss ussc s c ve ± * oe cm 

[0005] By the wsy, in the current optica! disk, a constant angular velocity rotary system 
("CAV" is csslied) and a constant linear velocity rotary system ("GLV"" is sailed) exist as 
rotary system of an opticas d;sk : and the 2CAV method and 2GLV method which 
combined those methods are also proposed 

mnss, and are a method controlled by CAV or CLV respectively in each zone-. For 

example, the media format of CD, DVD, etc, represented as multimedia is GLV, 

[0007] Since a format of the optical disk by this GLV can record inner dreamt erenee anc 

a periphery with the same recording density, it is fit for large capecliy-katlon. However, 

since rotational speed also needed to be changed when the t o 

chanced, access was slow, the gear change control which changes rot at o si speed we ; 

difficult: and there was a problem that power consumption was large 

[0003] On the other hand, since linear velocity is m early as a periphery, recording 

density becomes coarse and does nssi turn [ format / of the optical disk by CAV ] to larg 

eapacltymzstlom but since rotational speed is fixed, it does not have the latency time by 

1.0009: Therefore recently, the method which records and reproduces Information by the 
roll control according the optical disk hi the format by GLV to GAV is used. Since an 
informational recording rate and reproduction speed are changed with the radius location 
of an optical disk In the case of this method/record and in order to reproduce. It is 

[0010] Thus, since a clock frequency changes with the access radius of en optical disk 
when recording and reproducing Information by the roll control according the optical disk 
formatted by GLV to CAV, optical power modulation frequency changes and a media 
rotational frequency also changes in the case where Information is recorded and 
reorodueee by the roll control by the ZGLV method or the ZGAV method. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, when recording or reproducing information by 
optical disk roll control methods other than CLV. such as GAV. to the optical disk in the 
format by CLV according to the laser power contra! device by this invention, it con make 
It possible to control by low cost to the always optimal laser luminescence power. 
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TECHNICAL PROBLEM 



[Prohlem(s) to be Solved by the invention] however, like the control system of the 
conventions! laser luminescence power mentioned shove If the frequency characteristics 
of an e poo I Nation means are made immobiraation ! oA'hen inforw^tion will be recorded and 
reproduced by the roll control according the optical disk formatted by CLV to GAV, For 
example, since a laser power centre! band becomes very low compared with Informational 

lion sp > a periphery when an adjustment value Is fixed to inner 
circumference side record reproduction speed The amount of information recorded or 
reproduced after laser power has shifted from the optimum value increased, and there was 
a problem that exact record and playback could not he performed 
[0012] Moreover, when an ■ adjustment value was fixed to periphery side record 
reproduction speed, in inner circumference, an optical power modulation component would 
not decline and there was a problem of becoming the lack of enucleation. Thus, with the 
equalization means which a -ado frequency characteristics immobilisation, there was a 
problem that always optima! laser luminescence power control could not be performed. 
[0013] When this invention m made In view of the above-mentioned point and information 
is recorded or reproduced by optical disk roll control methods other than CLV, such as 
GAV, to the optica! disk in the format by CLV, it alms at enabling it to control by low cost 
to the always optima! laser luminescence power. 
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MEANS 

[Means far Solving the Problem] A modulation means to modulate the control signal of the 
ssor dm e s > 3 e x >onduetor laser component according to the Information 
recorded on a record medium in order that this Invention may attain the above-mentioned 
purpose, A light-receiving means to receive the laser beam output!, ed from dm above- 
mentioned semiconductor laser component, arm to change Into an electrical signs;, In the 
laser power control devrce equipped wrth an an »*i rat 1 s ea : 
NiRnai changed by the means, and the control means which changes the above-mentioned 
laser drive currant according to the eieciripa! signal equalised by the means, the means 
which makes adjustable the frequency characteristics of the above-mentioned 
equalisation means is established, 

[00 IS] Moreover, in the above laser power control devices, it is good to establish a radius 

iaser beam on the above-mentioned record medium, and a means to change the frequency 
characteristics of the above-mentioned eqnslfeation means according to the radius 
location detected by the means. 

[00 1 6 j furthermore, in the above laser power control devices, it Is gcv * N * 
rotational-spaed detection means to detect the rotation information currently recorded on 

> I v t and a means to change the frequency 

characteristics of the above-mentioned equalisation means according to the rotation 
information detested by the means. 

[0017] Moreover, in the above laser power control devices, it is good to establish an 
offset addition means to add offset to the electrical Signal equalised by the above- 

* 5 s cham the as t of o e son o t 1 
the b 0 N * e bo e d v yo a i «• 

location detection means. 

[001 8 j Furthermore, in the above laser power control devices. It Is good to establish an 
offset addition means to add offset to the electrical signal equalised by the above- 

anon a s md \ means b change the m d o 0 set Kit 
the means acoorda r to the rotation information detected b> the above mentioned 
ioLnha sneed detecdoi sea 

1.00:9] Moreover m the above laser power control devices, it is good to establish an 
offset addition means to add offset to U se oieoincai signal equalised by the above- 
mentioned equalisation means., the time amount width- of f=me adjustment device which 
chances the time amount width of rase of Ins control signal of the laser drive currant 
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modulated by the ahove-mentionsd modulation means, and a moans to change the amount 
of offset according to the control signal with which time amount width of face was 
changed with the means. 

[0020] Furthermore, in the above laser power control devices, a laser beam Is condensed 
or? the above-mentioned record medium. An optical-system means to irradiate a part of 
laser beam on the above-mentioned photo detector while condensing again the reflected 
light from the above-mentioned record medium on other different photo detectors horn 

the above mentioned photo detector', A playback means to detect the Information on the 

above-mentioned record medium from a photo detector besides the above A servo signal 
operation means to detect the positional information of the above-mentioned record 
o'iedlum arid the condensed lose?- beam from a photo detector besides the above. A serve 
means to control the location of the laser beam or? the .above-mentioned record medium 
bason ori toe above-raenhoneci oositiomh intormatioo. ft rs good r.e eatablcm the bessce 
system means to which the location of the above— merit lone 0 laser beam Is moved, to 
carry out outgoing radiation of the laser beam from the alsove-mantioned semiconductor 
laser component based on the above-mentioned laser driving signet and to record 
information on the above-mentioned record medium, 
[0021] 

s> the Invention] Hereafter, the gestalt of implementation of this Invention is 
concretely s> clamed based on a drawing. Drawing. J is the blocA diagram showing, the 
configuratio n of the laser output-control section which is 1 operation gestalt of this 
invention. 

[9022] The laser drive control signal of the laser mechanical component 2 according to 
racording-iiiformetion ssgnai:sig1 into which the modulation section 1 is inputted: Generate 
sig2. This laser drive-control signal: Make sig2 into the enable signal according to the 
luminescence level (for example, Pr. Pe. Pw) of a laser diode 12. 
[0023j The laser mechanical component 2 chooses the output of the constant current 
source section 3 which responded for every luminescence level of a laser diode 12, drives 
a laser dsooe 12 son makes it emit light. A light senstng portion 4 connects the photo 

that the loser beam by which outgoing radiation was carried out 
from the laser diode 12 can be received, changes into an electrical Signal the laser beam 
which received light by the photo detector 17, and outputs the output signal:ssg3. 
[0024] From outpotmbgnafslgo to the recording-information signal into which frequency 
characteristics ore adjustable and were inputted from the light sensing portion 4 by 
speed-slgnotsigb to wised the equalisation section 5 was outputtse from the speed-signal 
generation section 9. Remove the optical power modulation component according to sigt 
output by making it only luminescence level signsl sig4 of a reduction component and 
adjust mo output of the constant o * * somen section 3 through the voltage -current 
converter (V/T) 8. 

t! o o-< Cv a iMer unit I 

control-signal generation section 10: Adjust luminescence level signal;slg4 based on slgtl 
The time amount width-of-face controller 7 outputs the fine-tuning information which 

k ,e s >f face general v -se s 1 . 

ss, ^ >rawin| s the blo< < diagram showing the configurati ! if the 1 < 
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i ane a Hi. - e< v >ed \ * N the laser output- control section ^C'-.-, <: - m - 

1 , This information record regenerative apparatus inputs into the laser output-control 
cecUon t 1 ih& re-cording i» {formation outpuited from the controller 27. and the iases 
driving signal outputted from the laser output-control section 11 drives a laser diode 12. 

i e lase bees 

[0027] It is made concurrency light with a collimate lens i 3, and is reflected by the beam 
g-? fie I v * * a s x " N * h 

diode 12 is condensed with an objective lens 15 by the recording surface on a record 
medium (media) 30, The laser beam .reflected by media 30 passes along an objective lens 
15 again, passes a beam splitter N. end makes it condense on a photo detector 17 with a 
condenser lees 16, And it is changed hi© .an electrical signal by the photo detector 17. 
and a regenerative circuit 21, the servo signal arithmetic circuit 22, and the rotation 
information detector 2.3 are supplied. 

[0028] On the other hand, It is condensed by the photo detector 19 with a condenser ions 
18 as it Is, arid a part of laser beam fey which outgoing radiation was carried out from the 
laser diode 12 is sent to the laser output-control section 1 1 Then, the information 
regenerative signal digitized in the regenerative circuit 21 is sent to a latter Information 
demodulator circuit. Moreover, in the rotation information detector 23, the rotation 

> o ,s \ eco'CcJc vo 30 >» defeased 
S0i 8 For example, the wofefefe (Wobble) by meandering of a slot is minced so thai the 
CD-R media formatted by CLV can be controlled by linear velocity regularity. Therefore, 
Since a wobble is abbreviation fixed period ~ linear velocity regularity, if it Is mads* to 
rotate by the rail control of OAV, a wobble ear? ba used as a signal which is no longer a 
fixed period and shows linear velocity. 

[0030] Moreover, in the ssrvo signal arithmetic circuit 22, the positional information of the 
laser spot of the laser beam on madia SO is calculated, and based on the result of an 
operation, the servo circuit 24 moves the devise system 20 using a serve motor 2S, and 
controls, the location of a laser epot by the directlobs received from the controller 27 to a 
target position. T he servo motor 2S is equipped also with the media radial location 
detection function of the oev-ce system 20 

[0031] The speed signal inputted into the equalization section a; slg(s>5 are the radius 
positional information signal outputted from tha servo motor 2§, and the rotation 
Information signal outputted from the rotation information detector 23, and change the 
frequency characteristics of the equalisation section 5 with this signal Moreover, the 
servo circuit 24 controls the spindle motor 26 made to rotate media 30 baaed on the 
output from the rotation Information detector 23. 

[0032] That is. each part of the above achieves the following functions, respectively. The 

>v >v ich the above -ncfiUonod N ^s\ o eotn 
m--un:an-s Ihe control signal of the laser drive current of a semiconductor bear 
component ; rd g to the i i formation recorded on a record medium is achieved, and 
the function of a sight- receiving means for the above-mentioned light sensing portion 4 to 
receive the laser beam outputted from the semiconductor laser- component and to change 
into an electrical signs! is achieved. 

s >* en »a s ^ c fo - a > 
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equals^ation section 5 equalfeas tm electrical signal changed by the light -receiving mmm 
m achieved., and the function of a control means irs which the above-mentioned 
equalization section 5 and the voltage-current converter C'vV'D 8 change a laser drive 
current seconding to the e * . .. signal equalized by the * e - N <■ N ;s aci'sevee. 

Furthermore, the above-mentioned speed signal generation section 3 achieves the 
function of the means which makes the frequency characteristics of an equalization 
means adjustable. 

[0034] Moreover, the above-mentioned servo motor 25 achieves the function of a radius 
location detection means to detect the radius in- at on el he t , - v no t ol the 
iaset be mi os the ab&ve~mentioneei record medium, and the function of a means by which 
the above -mentioned speed signal generation section 9 changes the frequency 
or -s son ; -v a ^ $n oca ~ mon ; vans according to the radius location detected by the 
rai'.tcs K>cat;CC detection means is acisevco 

1.0035] lovthennore, the function of a rotational-speed detection meaos by which the 
above-mentioned rotation information detector 23 detects the rotation Information 
currently recorded on the record medium Is achieved, and the function of a means by 
which the above-mentioned speed signal generation section 9 changes hie frequency 
characteristics of an equalization means according to the rotation information detected by 
the rotational -speed detection means is achieved. 

[0036] Moreover, the function of the ofrset addition means of by., which the above - 
mentioned offset adder unit 6 adde offset to the electrical signal equalised by the 
equalisation means acNeves, and the function of the means change the amount of offset 
which the offset control signal generation section 10 adds with an offset addition means 
according to the radius location detected by the radius location detection means, and the 
means change the amount of offset add 'by the offset addition means according to the 
rotation information detected by the rotational-speed detection means achieves, 
[0037] Moreover, the function of a time amount width-orfsce adjustment device in which 
the above-mentioned time amount widtb-oHFace controller 7 changes the time amount 
width efface of the control signal cf the laser drive current nioduiated by the modulation 
means is achieved, and the function of a means by which the above-mentioned offset 
control signal generation section f0 changes the amount of offset according to the 
control signal with which time amount width of face was changed with the time amount 
wldtio-omface adjustment davsce Is achieved. 

[0038 j Furthermore, while the above-mentioned laser diode 12 grade condenses a laser 
beam on a record medium and condenses the reflected light from a record medium again 
or; n ; diife e i uhoh detectors from a phoio detector, the function of an optleah 
system means to irradiate a part of laser beam on a photo detector is achieved. 
[0039] The above -mentioned regenerative circuit 21 achieves the function cf a playback 
m on a ? eom d m« N * o 

again, and the above-mentioned servo signal arithmetic eifouti 22 achieves a record 
medium and the function of a servo signal operation means to detect the positional 
information of the condensed laser beam, from other ohoto dei.ect.ors. 
[0040] And lbs cheve-rnerifiersed servo circuit 24 and servo meter 25 grade achieve the 
n - N s - v m - m c - ^ cva^ ee. * m , 
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based on positional information again, th« above-msntioned device system 20 achieves 
the function of the device system means to which the location of a laser beam is moved, 
and the function of a means to by .which tha ahovemrientioned laser output-control 
section 1 1 carries out outgoing radiation of the laser beam from a semiconductor laser 
component baaed on a laser driving signal end records information on a record medium 
achieves, 

[0041] Not. processing of this information record regenerative apparatus is explained. 

s Iput N «: iugns t s e addttto 

signal so that the output value of the equalisation section 5 may be set constant. For 
example, whan a laser beam Is made to emit light with a certain oonstant-ourrent-power- 
supply output if the Ump%mium of a laser beam rises, luminescence power will felt 
[0042] Then, it designs in a reverse property so that that beer beam may be received and 
the output voltage of the equalisation section 5 may. be increased, if a current is added 
with the constant current source output current after VV'I conversion of this output 
voltage, Since a current will increase, laser power becomes large and the output of the 
equalisation section 5 decreases, end it converges on constant value by repeating this. 
Namesy. wnaf. is necessary is just to sees the output ot the equalization section 5 
constant,: in order to keep laser luminescence power constant, 

[0043] Orawlng 3 is the diagram of the laser temperature Characteristic, The temperature 
Characteristic of the initial state of a laser diode 12 is target laser [ are Ts and J 
luminescence power :P Laser drive currenbla is required to output and accumulate a. 
However, if long duration luminescence is carried out* laser temperature will increase, the 
temperature characteristic Is set to lb, and a laser diode 12 is laser- luminescence power 
aiso as t.ne same laser Onve currentSe :P Only P emits light. I hereto re, the control which 
keeps a ;aser ooeput constant asso during recorc for forming an exact record mar* is 
needed, 

[0044] D-mvvs-g 4 is the diagram showing the frequency characteristics of the equalisation 
section 5 when carrying out record playback of the information by CAV to the media 
formatted by GLV. Media rotational frequonfey:fsp is constant frequency because of CAV, 
however, reference ernes vrequenoy'Sinner or the inner ciroumvsrsnce or meoia oarers 
from reference clock frequency:fouter of a periphery for the medio formatted by CLV. 
[SKM5] If the frequency characteristics of the proper equalisation section o through which 
the N e vi =• U\sv v c- 

circumference the direction shown by the drawing solid line and the direction shewn by 
the dotted line is made Into a periphery, they will turn arte a reduction passage filter 
shece hem which s reference cluck frequency serves as specific magnltade~ofr- 
attem.u«!on:Gdh 

the osof p ever control band Is very low on a periphery compered 
with informational record reproduction speed when the direction shown as a continuous 
line Is made immobilisation as frequency characteristics Use before, the amount of 
information which carries out record playback after laser power has shifted from the 
optimum value increases, and exact record becomes impossible, Moreover, woes the 
direction shown by trie dotted line is made imoscbllizetlon as frequency characteristics like 
cetera, m inner circumference, an optical power modulation component will not eeoline and 



it becomes the lack of equalisation. 

[0047] Furthermore, sicca not only a reference clock hut media rotational hequencyrfsp 
changes by the ZGLV method or the ZCAV method it is affective not only a low pace 
filter but to pot in o high pass filter (wavy line) frepnency-charaeteristies adjustable wilh a 
frequency lower than media rotational frequencydsp. It is a wave when that **** A shows 
inserts a high pass filter into mewing 4 , 

5048 hie s * les some kinds of filters about freq , cha * > i> - 

modification of the equalization section 5. and shows the recording rate at that time 

<- oc $ g v K v ge freqne * 
set a reference clock to speed signaiisiga otherwise, to carry out frequency-electrical" 
potential-ditterence conversion cf this, and to constitute ties electrical potential 
difference horn a low pass filter which determines frequency cheractedr>t.scs as a control 
ssgusi or a varssble-Gapssity eapachor or a vanubie resistor. 

[0049] Drawing 8 is the diagram showing actuation of output change of an optical power 
modulation end the equalization section 5, For example, as tjh® above-mentioned 
information record regenerative apparatus, ih the case of the optical disk drive recorded in 
an optical power modulation,, especially the phase change typ« light disk drive which 
performs PWM (Pit Width Modulation) record and a WORM (postscript) dick drive, in order 
to form one record mark correctly, laser reinforcement is modulated to a high-speed 
multiple value, 

[00001 (b) of myswmgol Is the diagram; showing th« sxampW of the record light source orr 
the- strength modulated wave form of a phase change type light disk drive where the laser 
output of three values. (Pry Fe, Pw) was used, and (c) of drawing J is the diagram showing 
the example of the record light source on- d ie -strength modulated wave fore; of e WORM 
disk drive where the binary (Pr ( Pw) laser output was used. As for these waves, optlroum 
conditions change with record film properties of a record medium. 
[CK38 1 ] This information record regenerative apparatus -can fee adapted for the recording 
method which modulates the reinforcement of the light source at a high- speed multiple 
varus although nor only the above -roeetmneo wave hut e record mark is tormeo. in 
ackhho? hs of b< 1 v >- g '.. shows the record mark ol on the med a truck corresponding to a 
record light source on-the-strength modulated wave form, 

neteot*H the .umr e 

drawing by the light sensing portion 4, and expressed the output wave of the equalization 

■> e> p < s % < v iut wav< f tl'U 
eqi.ialirat.ion section 5 of (o) of this drawing similarly. Although the optical power 
modulation component according to recording information is eoucliaed as shown in both 
drawings, the lorr-pass frequency component is the reflected wave 
[0053] Moreover, as mentioned above, media linear velocity becomes early, so that it 
- sog esses m a > enphery in GAV. and the reference dock for carrying out record 
playback of the Information on the same consistency also becomes early. In this case, it 

>'(?\shO* i , if o ^ v 

mark, and hoe twsog m a record loser luminescence wave is needed. 
i\ o- * s pie, since heat w - opagat o 5 co s « to be N to v - 
media like IX In CD-R media, and 2.X if linear velocity becomes early, laser power is 
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Uo m\ by the die o N > * sr velocity differs on mm 
md a periphery record power i so for example t enlarges o 



10055] in this case. if it is controlling to become the constant value which fi 

offset adder unit 6, modification of the output of the equalisation section § 
o sn fee enab i ta set . a ; o o , s I 



this time amount width of face when generating optical power mod sties wldtl of sc< N 
the modulation section 1 it adjusts a - § b finely tuned part not only i co - -v 

the usual time amount width of face changed in proportion to a reference slock but hucer 
velocity by sending fine-tuning information to the modulation section t from the time 
amount width -of -face controller ?. 

[0057] Orsvving 6 is drawing showing the output wave at the tim® of time amount width- 
ef-faee fine tuning of an optica! power modulati h 

optical power modulated wave form of three values (Fe/Pw, Pb) for forming the record 
mark piece of a certain use length, and Cfe) of this drawing Is the wave form chart of the 
output signal of the equalisation section 5, 

i0058| in addition, a continuous line shows the optical power modulated wave form when 
recording intcrmetion on is} of mewing a by madia inner circumference, and the 
continuous line shows the output signal of the equalisation section S at. that time to (by of 
dj s dng^ S - 

£005*9] Since linear velocity is early on a media periphery. In order to obtain a desired 
record mark, it tunes finely m that high-power luminescence time amount may be 

v s s * vUt d ne shows. Ho..,* . e t * uum f 
equalisation section 5 which is desired value by tuning finely by the offset adder unit 8 is 
kept constant it will be made for each power level (Pe Pw; Pb) not I 1 - < * t 
differs from the value in Inner circumference as average power changes sue the desired 
vsdw of the aqua: .rat on sec* so f > a so shown ;n it ..." . ;oa • g iV 
[0060] Thar;, by the offset control signal generation section 10, the Signal which shows 
modification of target power, such as information on a radius location, linear velocity, and 
an optica; power modulation, is generated, and it inputs into the offset adder unit 6 as 
control signatslgif 

[0001] Thus, since the information record regenerative apparatus of this operation gastsit 
makes the frequency characteristics of the equate&tion section 5 adjustable when 
changing a recording rate, It can maintain the laser output stabilised with the cheep moans, 
[O062j Moreover, since the frequency characteristics of the equalisation section S are 
shangsd by radios positional information, when a recording rate changes with a radios 
location, the laser output stabilised with the cheap means can be maintained. 
[00031 Furthermore, since the frequency characteristics of the equalization section 5 are 
o d n gth otaticnai-speed information currently recorded on n - s -s^ t b? 
concerned with the rotation approach of med;a, but frequency characteristics cars be 
adj istcd to nob ; me according to the present linear velocity. and the laser output 
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stabilized with the cheap means can be maintained 

[0064] Moreover sines the amount of offset of the equalisation section 5 is changed 
according tc a radios location or rotational speed, also when changing record power 
according tc a radius location or rotational speed, the desired value of e laser output can 
be changed easily and the laser output stabilized with the cheap means can be maintained 
;7 : c : \ : m^phermors. sence the anxsunt e* offset the ecus crahon scot er? L ;s aiso 
changed in esse the brae ameers, width of face of an ^ e power v o wave form 

is changed, a gap of the average by having changed time amount width efface can be 
amended; it can control tc desired value, and the laser output stabilised with the cheap 
means car? be maintained. 

the equipment which changes the recording rates at the 
time of record of the information by the CAV to the media formatted by CLV «ic„ the 
cheap and stabilized \mm output can he maintained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

ocs d p s - showing the configuration of the laser output-control 
section which is 1 operation gestait of thic invention. 

[SrawM.1] It Is the block diagram .showing the configuration of the information record 
regenerative apparatus equipped with the laser output-control section shown in drawing.. 
1 ■ 

[Drawing 3] It is the diagram of the laser temperature characteristic. 
D . v ^ u s ovv d 5 -;;.;uo sncv i \: t ,v e frequency c^araete? sties or o- eq;n -anon 
■section S when carrying cut record playback of the information by CAV to the media 
formatted by CLV. 

' >aw as. 0 A w no o.agfaci >ow --sg actuat on of output change of en op" ca' 
modulation and the equalization section S. 

. g c h - m so - s shoe, n* the oi tpirt w sve at the time o *a ame^n > 
face fine toning of an optical power undulation. 
[Description of Notations] 

I; Modulation section 2. Laser mechanical component 
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3: Constant currant source section 4; Light sensing porUcm 
5; Equalization section 8: Offset adder unit 

7: Tsme amount wi<fch-of-faee controller 8 YoKage-current converter CV !) 

§; Spaed signal generation section 

ID: Offset control signal generation section 

11; Laser output- control section 12: Laser diode 

13: Coimats Ions 14 Beamsplitter 

15: Objective lens 18: Condenser lens 

17: Photo detector IS: Condenser Sens 

19; Photo detector 20: Device system 

21: Regenerative circuit 22; Servo signal arithmetic circuit 

23: Rotation information detector 24; Servo circuit 

25; Servo motor 28: Spindle motor 

27: Controller 3(5. Record medium (media) 

Sigh Recording information signal 

sig2: Laser drive control atonal 

slg3; The output signal from a light sensing portion: 

s!g4: Luminescence level signal 

sigS: Spaed signal 

sig$: Control signal 
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